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B xo/je 3KcnepHMeHTajitHoro 3apa^ceHH« ubinjnrr MeTanepKapmiMH po/ja Leucochlori- 
dium nojiyueHM MapnTbi, CTpoeHne KOTOptix eooTBeTCTByeT L. paradoxum. Bn/joBafl 
H^eHTHcJ)HKanHH no Mop(J)OJioruHecKHM npn3HaKaM noATBep^eHa Taiofce pe3yjiBTaTaMii 
reHOTHnupoBaHHH MeTauepKapnn n MapHT no p^HK. IIojiyHeHHbie /jaHHbie ^OKaabiBaioT 
npaBOMepHOCTB onpe/jeneHmi cnopouncT L. paradoxum no (j)opMe n 3eneHon OKpacKe nx 
OTpOCTKOB. 

Kmoneebie cnoea\ TpeMaTO/mi, 3KcnepHMeHTajibHoe 3apa^ceHne, Leucochloridium pa¬ 
radoxum , Succinea putris , reHOTHnnpoBaHne, MapnTbi, cnopoijHCTbi. 


OcoSeHHOCTbK) BHflOBOH Hfle HTH(|)HKaiJHH TpeMaTO/t ABJHieTCfl HaJIHHHe 
^Byx chctcm — o^Ha pa3pa6oTaHa a jhi MapHT., /tpyraa aim hx jihhhhok — n;ep- 
KapHH. Ha o6enx CTa^H^x pa3Bmrni napa3HTbi hmciot xapaicrepHbie MOp(])OJio- 
THHeCKHe npH3HaKH, KOTOpbie n03B0Jini0T HX HAeHTH(J)HItHpOBaTb c 60JIbHieH 
hjih MeHbnieii ^ocTOBepHOCTbio. Cootbctctbchho BbinymeHbi onpeAejnrrejiH h 
o63opHbie CTaTbH, b KOTopbix HcnoJib3yeTcn jih6o o^Ha, jih6o ^pyran KJiaccH- 
(})HKau;Hn. K co^ajieHHio, BH^oBbie Ha3BaHHn TpeMaToa b pa3Hbix CHCTeMax na- 
cto He coBna^aiOT, hto oSBacHaeTCa He/jocTaTKOM 3HaHHH 06 hx ^CH3HeHHbix 
LtHKJiax. npHMeHeHHe mcto^ob reHOTHnHpoBaHHn b nocneaHee BpeMfl ynpoc- 
thjio 3a^any cornacoBaHHa pa3Hbix chctcm. 

CpeflH TpeMaTOA ecTb HeMHorae bh^bi, ajm KOTopbix onpeAejieHHe BH^a 
(JiopMajibHO ocyntecTBraeTC^ no oco6jim napTeHoreHeTHnecicoro noKoneHH^ — 
pe^nnM hjih cnopoiptcTaM. HanSonee H3BecTHbift npHMep — cnopoujicTbi 
po^a Leucochloridium. Y othx cocajibiijHKOB oTcyrcTByioT ijepKapHH, a 3a- 
pa^ceHne ac^hhhthbhoto xo3flHHa (pa3HOo6pa3Hbie nTHijbi) npoHCxo^HT npn 
noe^aHKH hm MeTaijepKapHH, KOTOpbie pa3BHBaiOTCJi y^ce b OTpocTKax cnopo- 
h,hct, o6jiaAaK>ni,Hx y pa3Hbix bh^ob pa3JiHHHOH 4>opMOH h OKpacKoii (Wood- 
head, 1935; Bakke, 1978; Pojmanska, 1962; THHeitHHCKaa, 1968). OSbeKTHBHOCTb 
Hcnojib30BaHHH Mop(J)OJiorHHecKHx npH3HaKOB cnopou,HCT ajm onpeAejieHHH 
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BH^a BHyTpH po^a Leucochloridium 6biJia nOATBep>KAeHa MOJieKyjmpHO-reHe- 
THnecKHMH mctoa^mh (Casey et al., 2003). 

Ha 11 p otm >k e hhh MHorax jieT nap reHH i bi poAa Leucochloridium hbjihiotc h 
oSBeKTaMH Harnero nccjieAOBamDi. B tom nncjie cnopoAHcra roynajincb a™ 
yroHHefflDi nx cncTeMaTnnecKoro nojio)KeHKH icaic no Mop^onornnecKHM, TaK 
n no MOJieKyrapHO-reHeTnnecKnM npn3HaKaM. B nacTHOCTn, no (|)parMeHTy 
p/JHK 6buin reHOTnnnpOBaHbi cnopon,ncTbi c 3ejieHbiMn OTpocTKaMn (npeAno- 
no^cnTejibHO L. paradoxum) H3 HecKOJibKnx pernoHOB eBponencKon nac™ Poc- 
cnn (ATaeB n ap* 5 2013; Ataev et al., 2013; Ataev et al., 2016). OAHaico OKOHna- 
TejibHoe pemeHne Bonpoca o TaKCOHOMnnecKon npnHaAJiemiocTH BHAa mo^kho 
CAenaTb TOJibKO nocjie nojiynemra CBeACHnn o (J)a3e >KH3HeHHoro u;HKJia, npeA- 
CTaBJieHHon b onpeAejinTejibHbix TaSnnAax (b AaHHOM cjiynae Mapnr). Te- 
HOTnnnpoBaHne MapnT L. paradoxum paHee hhkcm He npoBOAHJiocb. C ijejibio 
nonyneHHM MapnT 6buin OKcnepHMeHTajibHO 3apa^ceHbi njbinjniTa MeTaAepKapn- 
mmh H3 cnopouincT c 3 ejieHbiMH OTpoCTKaMH (npeAnoJio>KHTejTbHO L. parado¬ 
xum ), H3BJieneHHbix n3 mojijhockob Succinea putris. 

Oco6eHHOCTbio Harnero nccjieAOBamDi CTan KOMnneKCHbin aHajin3 bhaoboh 
npnHaAJie)KHOCTn H3ynaeMbix TpeMaTOA KaK no Mop^ojiornnecKHM, TaK n no 
MOJieKyjMpHO-reHeTHnecKHM npn3HaKaM. 


MATEPHAJI H METOflHKA 

Mojtjtiockh Succinea putris L. 1758, 3apa)*ceHHbie cnoponACTaMH Leuco¬ 
chloridium paradoxum Cams, 1835 6biJin co6pam>i b mone 2018 r. Ha Teppn- 
Topnn 6nocTaHn,nn PITTy hm. A. H. repn,eHa, pacnojio)KeHHOH b panoHe 
noc. Bbipnn,a JleHHHrpaACKon o6ji. (59° 24' 40" c. in., 30° 20' 50'' b. a)- H3 3pe- 
jibix otpoctkob cnopon,ncT (oKpameHHbix b 3ejieHbin n,BeT) 6buin H3BJieneHbi 
MeTaAepKapnn (cm. pncyHOK, a , 6). 

/Jjm 3apa)KeHH^ 6buin ncnojib30BaHbi Akinjnrra nopoAti CycceKC. /Jjm nx 
BbiBeAeHHfl b HHKySaTop (+ 39 °C) 6bijio noMenjeHO 10 aha. B TeneHne nepBbix 
18 Anen BJia^cHocTb noAAep^KHBajracb Ha ypoBHe 50 %, a 3aTeM — 90 %. Ha 
22-n achb HHKy6npOBaHHH Bbuiynnnncb 3 Ai>injieHKa. /Jo 3apa^ceHn^ ohh He 
nHTajiHCb. B AajibHeiiHieM b TeneHne nepBOn HeACJiH hx kopmhjih o6e3)Kn- 
peHHbiM TBoporoM h BapeHbiM nrneHOM, a 3aTeM nrneHOM h cymeHbiM canaTOM. 

Sapa^KeHHe ahujikt npoBOAHJiocb nepe3 6—8 h nocjie hx Bbuiynjiemra c no- 
moiabio MHKpoA03aTopa. /1,03a 3apa^ceHH5i cocTaBjnuia 30 — 35 MeTaAepKapmi 
Ha AtmjieHKa. BcKpbiTHe upmnsn: npoBOAHJiocb nepe3 8, 14 h 21 cyr nocjie 3a- 
pa)KeHH^. CooTBeTCTBeHHO y hhx 6bijio oSHapy^ceHO b KJioaKe 5, 4 h 3 MapHTbi . 
CTpoeHne nocjieAHHx raynajiocb Ha npenapaTax, OKpameHHbix KapMHHOM. Pn- 
cyHKH BbinojiHeHbi c noMom,bio pncoBajibHoro annapaTa Ha MHKpocKone Leica 
DM 1000. MHKpo(|>OTOrpa(j)HH cnopOAHCT, MeTaAepKapnn h MapHT BbinojiHe- 
hm Ha MHKpocKone Leica DM 5000. 

HacTb MeTaACpKapnii H3 cnopoAHcra, ncnojib30BaHHon a™ 3apa>KeHrra, a 
TaK^ce nacTb Bbipam,eHHbix b AMiunrrax MapnT 6bijih reHOTnnnpOBaHbi no 
(^parMenry p/JHK, BKjnonaion^eMy nojmbie HyKJieoTHAHbie nocjieAOBaTejibHO- 
cth nepBoro n BToporo BHyrpeHHHx TpaHCKpnSnpyeMbix cnencepoB (ITS1 n 
ITS2) n reHa 5.8S pPHK, a TaK^ce nacTHHHbie nocjieAOBaTejibHOCTn reHOB 18S 
n 28S pPHK. /Jjm reHOTHimpoBaroni 6biJin HcnoJib30BaHbi o6pa3Ati xpomocom- 
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Mop(j)OJiorH n cnpoqecT h MapHT TpeMaToq Leucochloridium paradoxum. 

a — cnopoijHCTa Leucochloridium paradoxum ; 6 — MexaaepicapHH Leucochloridium paradoxum ; e — MHKpo- 
(J)OTorpa(J)HH 14-qHeBHOH MapHTti; 2— e pHcyHKH MapHT nepe3: 9 qHen (c), 14 qHefi (d), 22 (e) nocae 3apa- 

^ceHHa. 6n — dpiomHaa npncocKa, >k — acejiTOHHHK, k — KHiHKa, m — MaxKa, o — oxpocxKH, pn — poTOBas 
npncocKa, c — ceMeHHHK, ex — ctojioh, cq — cyMKa anppyca, x — TpySnaTbie nacxH cnopoijHCTbi, (J) — 4>a- 

pHHKC, q -IJHppyC, -J1HHHHK. 

Morphology of the sporocyst and adults of trematodes Leucochloridium paradoxum. 
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Pa3Mepti MapiiT TpeMaTO# Leucochloridium paradoxum no ^aHHbiM pa3Hbix aBTopoB 


Comparative sizes of adults Leucochloridium paradoxum according to different authors 


Pa3Mepbi MapHT, 

MKM 

CoScTBeHHbie /jaHHbie 
(21 .qeHb n3*) 

IIo: Cams, 

1835 

no: Pojmanska, 1963 
(20 ^Heii 113 ) 

no: Pojmanska, 
1967, 1969 

no: Rzad et al., 
2014 

no: Heneberg et al., 
2016 

Teno 

1400 X 825 

1520 ± 206 x 

875 ± 89 
(1143—1886 x 
700—1000) 

1500 X 900 

1510—1900 X 
980—1270 

1111 ± 195 x 

591 ± 71 
(909—1709 x 
438—775) 

1520 ± 206 X 

875 ± 89 
(1143—1886 X 
700—1000) 

PoTOBaa npncocKa 

430 X 420 

405 ± 53 X 

481 ± 41 
(307—493 x 
396—596) 

500 X 420 

440—540 x 
510—630 

331 ± 39 X 

357 ± 17 
(257—379 x 
331—399) 

405 ± 53 x 

481 ± 41 
(307—493 x 
396—596) 

EpioiiiHafl npncocKa 

375 x 390 

403 ± 51 X 

441 ± 40 
(294—493 X 
365—510) 

450 X 450 


296 ± 39 x 

294 ± 32 
(236—348 x 
246—344) 

403 ± 51 X 

441 ± 40 
(294—493 x 
365—510) 

CooTHomeHiie npn- 
cocok poTOBaji: 

dpioniHa^ (^JiHHa 
X inupiiHa) 

1.15 : 1 x 1.08 : 1 

1 ± 0.1 x 

0.9 ± 0.1 
(1 : 0.9—1.3 x 

1 : 0.8—1) 


1 : 1.13 

1.11 : 1 x 

1.24 : 1 (1.2 : 1) 

1 ± 0.1 x 

0.9 ± 0.1 
(1 : 0.9—1.3 x 

1 : 0.8—1) 

OapHHKC 

120 x 115 

130 ± 20 X 

164 ± 27 
(102—174 X 

116 —203) 

140 X 180 

160—200 x 
170—270 


130 ± 20 x 

164 ± 27 
(102—174 x 
116—203) 

IJuppyc 

150 

187 ± 34 x 

61 ± 2 
(147—230 x 
56—64) 

190 X 140 



187 ± 34 x 

61 ± 2 
(147—230 x 
56—64) 


135 x 130 

135 ± 31 x 

167 ± 28 
(87—203 x 
110—220) 

140 X 140 

150—200 x 
200—270 


135 ± 31 x 

167 ± 28 
(87—203 x 
110—220) 
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PE3YJII>TATbI H OBCY^HEHHE 

B xoAe OKcnepHMeHTajibHoro 3apa- 
>KemT^i ubinjiiiT HaMH 6biJiH noJiyHeHbi 
MapHTbi pa3Hbix B03pacT0B: 1, 2, h 3 He- 
AejiH (cm. pHcyHOK, e— e ). Mop(j)OMeT- 
pmi nepBeii B03pacTa 21 cyT cootbctct- 
ByeT noKa3aTe™M MapHT L. paradoxum 
(cm. Ta6jiHuy). 3 to KacaeTCM h pa3Me- 
pOB Tena, h anaMeTpa npncocoK, koto- 
pbie y ^aHHoro BH/ja MeHbine, neM y 
Apyrnx npeACTaBHTejieii poAa Leucoch- 
loridium (L. perturbation , L. vogtianum) 
(Pojmanska, 1967; Bakke, 1980; Rzad 
etal., 2013, hap)- Bamio otmcthtb, 

HTO pa3MepHbie XapaKTepHCTHKH MapHT 
L. paradoxum KaK H3 npnpoAHbix, TaK h 
H 3 3KcnepHMeHTajibHbix 3apa)KeHHH b 
pa6oTax pa3Hbix aBTOpOB 3aMeTH0 Bapb- 
npyiOT (Cams, 1835; Pojmanska, 1963, 
1967; Rzad et al., 2014; Heneberg et al., 
2016). B nacTHocTH, oto JiBJieHHe o6b- 
ACHJieTCJI 0 C 06 eHH 0 CTMMH pa3BHTH^ 
^aHHbix TpeMaTO^ b pa3Hbix BH^ax 
nTHu, (cm. Ta6inmy). J\jik MapHT L. pa¬ 
radoxum xapaKTepHa OKpyrjiaa (j)opMa, 
Tor^a KaK Apyrne bhah oGjia^aiOT OBa- 
JlbHblM HJIH BblT^HyTblM TeJIOM. 

BoJiee Ha^e^KHbiMH bh^obbimh npn- 
3HaKaMH MapHT 3Toro po^a CHHTa- 
IOTC 0 C 06 eHH 0 CTH CTpOeHHH nOJIOBOH 
CHCTeMbi. BbipameHHbie b 3KcnepHMeH- 
Te oco6h HMeiOT xapaKTepHbie hmchho 
L. paradoxum (cm. pncyHOK, e 7 e): 
MaTKy, o6pa3yK)iqyK) o^Hy neTJHo, npo- 
xo^myio nepe^ SpiomHoft npHcoc- 
koh; nonoBbie )Kejie3bi, b coBOKynHOCTH 
cocTaBJi^ioiqHe TpeyrojibHHK b6jih3h 
6pK)mH0H npHCOCKH. 3KeJIT0HHHKH 3a- 
XOA^T 3a BeTBH KHmeHHHKa H TflHyTCfl 
AO 6ypCbi AHppyca; 6ypca h AHppyc xo- 
pomo pa3BHTbi (cm. pHcyHOK, ^— e). Oa- 
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HaKO Han6ojiee xapaierepHbiMH MOp(J)OJiorHHecKHMn ocoSchhoct^mh L . para- 
doxum , Ha Ham b3tjbia, flBjraiOTCfl cJieAyK)m;He: 1 — tojibko y ototo BHAa MaT- 
Ka He bbixoaht H3 MOKKHmeHHoro npoCTpaHCTBa h 2 — MaTKa AOCTnraeT 
CepeAHHbl pOTOBOH npHCOCKH. 

PaHee pa3HbiMH aBTopaMH HeoAHOKpaTHO npe^npHHHMajiacb nonbiTKa okc- 
nepHMeHTajibHoro 3apa)iceHmi pa3JiHUHbix irrnij MeTaitepKapmiMH L. parado- 
xum. B nacTHOCTH, ycnemHO 3apa)Kajincb BopoSbn, aP03abi (Pojmanska, 1963, 
1967), cn3aa nanKa h 3e6poBbie aMa^nHbi (Bakke, 1976, 1980). B pe3yjibTaTe 
6buia noATBep^CA^Ha mnpoKaa cnen,n(|)HHHOCTb othx TpeMaTOA k ac^hhhthb- 
HOMy xo3^HHy. Bo Bcex cjiyna^x yAaBanocb nojiynaTb MapHTbi TnnnHHoro j\jik 
3TOrO BHAa CTpoeHHH, KOTOpbie, OAHaKO, pa3JIHHaJIHCb no MOp^OMeTpHHeCKHM 
noKa3aTejiMM b aaBncnMOcra ot xo3^HHa, b kotopom pa3BHBajiHCb. 3Ta 5Ke Kop- 
pejnm,Hfl OTMenajiacb h a™ npnpOAHbix HHBa3nn. B hacthocth, Ha Hee o6pa- 
thjih BHHMaHHe EbixoBCKaM-IIaBJiOBCKa^ (1951) h rioiiMaHCKafl (Pojmanska, 
1967). TeM He MeHee MapHTbi, BbipamenHbie HaMH b ubunurrax, cooTBeTCTByiOT 
no cbohm MOp4)OMeTpHHecKHM xapaKTepHCTHKaM L. paradoxum. 

KaK y yKQ OTMenajiocb, y TpeMaTOA a^hhoto BHAa paHee 6 bijih reHOTnnnpOBa- 
Hbi tojibko cnopOAHCTbi. J\jvi npOBeAcmni MOJieKyjmpHO-reHeTHnecKoro aHajin- 
3a H3 OTAeirbHbix Mapnr, nojiynemibix Ha pa3Hbix cpoKax 3apa)Kerom, 6biJia bbi- 
AejieHa HK. Flo pe3yjibTaTaM re h o i h n np ob a h h>i MeTaujepKapnn H3 cnopon.ncT, 
a Taioice pa3H0B03pacTHbix MapHT, H3BJieneHHbix H3 nbinim:, 6 bijih nojiyneHbi 
HyKJieoTHAHbie nocjieAOBaTejibHOCTH 4)paraeHTOB p/JHK, npoTjraceHHOCTbK) no 
1308 HyKJieoTHAOB (GenBank: MH101511). Bee nojiyneHHbie (|>parMeHTbi 
p/],HK no pe3yjibTaTaM BbipaBHHBaroDi OKa3ajincb HAeHTHHHbi Me>KAy co6on n 
c paHee noJiyneHHbiMH HyKJieoTHAHbiMH nocJieAOBaTeJibHocraMH p/JHK cno- 
poifncT A. paradoxum n3 JleHHHrpaACKon o6ji. (GenBank: KP938187.1). 

TaKHM o6pa30M, b xoAe H3yHeHHfl cnopoitncT H3 mojijiiockob Succinea put- 
ris n MapnT, OKcnepnMeHTajibHO BbipameHHbix b u,bmjnrrax ycTaHOBJieHO, hto 
ohh othoc5itc5i k OAHOMy BHAy — L. paradoxum. TaiGKe noATBep^Aena B03- 
mo^choctb ncnojib30BaHHfl Mop^oJiornnecKHx npn3HaKOB cnopon.ncT ((J)opMbi 
n OKpacicn otpoctkob) a™ bhaoboh HAeHTH(|)HKan,HH TpeMaTOA ototo BHAa 
(Ataev et al., 2016). 
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SPECIES IDENTIFICATION OF LEUCOCHLORIDIUM PARADOXUM 
(TREMATODA) SPOROCYSTS 
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SUMMARY 

During experimental infestation of newborn chickens with metacercariae of Leucoch¬ 
loridium sp. , the obtained adults possessed the structure similar to that typical of the speci¬ 
es L. paradoxum . Species identification by morphological characters was also confirmed 
by the results of rDNA genotyping of metacercariae and adults. Our data prove the appro¬ 
priateness of determination of L. paradoxum sporocysts by their shape and the color of 
their broodsacks. 
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